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Abstract of JP61 1891 3 

PURPOSE:To provide a liquid crystal 
display device which prevents an 
image displayed on a liquid crystal 
display panel from becoming uneven 
by hanging plural storage elements for 
storing a video signal at every 
horizontal scan alternately at the 
intervals of, for example, one field, and 
outputting the signal to the liquid 
crystal display panel. 
CONSTITUTIONS basic circuit BL1 
composed of two capacitors C1 and 
C1' which are provided on every 
source line so as to accumulate the 
color video signal alternately and 
switches SW1-SW4 which perform 
switching operation with input control 
signals CK1 and CK1\ and OE and 
OE' to change the capacitors C1 and 
C1 1 accumulating the color video 
signal alternately sequentially 
accumulate and output the color video 
signal inputted at every 1H (one 
horizontal scanning period), to a buffer 
amplifier and alternate the capacitors 
C1 and C1\ which sequentially 
accumulates the color video signal, at 
every one field with the control signals 
CK1 and CK1\ and OE and OE'. 
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(54) [Title of the Invention] LIQUID CRYSTAL DISPLAY DEVICE 
(57 ) [Abstract] 

[Purpose] To provide a liquid crystal display device f which 
may prevent the occurrence of unevenness or the like in an image 
displayed on a liquid crystal display panel by changing a 
plurality of storage elements for sequentially storing a video 
signal at every horizontal scan, alternately at intervals of 
one field, and outputting the signal to the liquid crystal 
display panel. 

[Constitution] A basic circuit BL1 includes two capacitors 
CI, CI' provided on every source line for storing the color 
video signal alternately, and switches SWl to SW4 which perform 
switching operation according to input control signals CK1, 
CK1 ' , OE f OE' to alternately change the capacitors CI, CI ' for 
storing the color video signal, wherein the video signal input 
at every 1H is sequentially stored and output to a buffer 
amplifier BA1 , and the capacitors CI, CI' for sequentially 
storing the color video signal are alternately changed a t the 
intervals of one field according to the control signals CK1, 
CK1 ' , OE, OE' . 
[Claims ] 

[Claim 1] A liquid crystal display device, comprising: 
a liquid crystal panel having a plurality of signal electrodes 
and a plurality of scan electrodes; a scan electrode driving 
circuit for horizontally scanning the scan electrodes; and a 
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signal electrode driving circuit for outputting a video signal 
to the signal electrodes, wherein the signal electrode driving 
circuit stores a video signal input corresponding to horizontal 
scanning in a plurality of storage elements provided 
corresponding to each of the signal electrodes, alternately 
at the intervals of one horizontal scanning, and outputs the 
same to the signal electrodes, and the correspondence 
relationship between the horizontal scanning and the storage 
elements is changed at the intervals of designated period of 
time. 

[Claim 2] A liquid crystal display device, comprising: 
a liquid crystal panel having a plurality of signal electrodes 
and a plurality of scan electrodes; a scan electrode driving 
circuit for sequentially horizontally scanning the plurality 
of scan electrodes in one frame; and a signal electrode driving 
circuit for outputting a video signal to the signal, electrodes , 
wherein the signal electrode driving circuit stores a video 
signal input corresponding to the horizontal scanning in one 
frame in a plurality of storage elements corresponding to each 
of the signal electrodes, alternately at the intervals of one 
horizontal scanning, and outputs the same to the signal 
electrodes, and the correspondence relationship between the 
horizontal scanning and the storage elements is changed at 
intervals of the one horizontal scanning. 

[Claim 3] A liquid crystal display device, comprising: 
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a liquid crystal display panel having a plurality of signal 
electrodes and a plurality of scan electrodes; a scan electrode 
driving circuit for sequentially horizontally scanning the 
plurality of scan electrodes in an odd -numbered field and an 
even -numbered field in one frame; a nd a signal electrode driving 
circuit for outputting a video signal to the signal electrode f 
wherein the signal electrode driving circuit stores video 
signals input corresponding to the horizontal scanning of the 
odd-numbered field and the even -numbered field in one frame 
in a plurality of storage elements provided corresponding to 
each of the signal electrodes, alternately for the odd -numbered 
field and the even -numbered field, and outputs the same to the 
signal electrodes , and the correspondence relations hip between 
the horizontal scanning and the storage elements is changed 
depending on the odd -numbered field and the even -numbered field . 

: [Claim 4 ] A liquid crystal display device; comprising: 
a liquid crystal display panel having a plurality of signal 
electrodes and a plurality of scan electrodes; a scan electrode 
driving circuit for sequentially horizontally scanning the 
plurality of scan electrodes in one field in one frame; and 
a signal electrode driving circuit for outputting a video signal 
to the signal electrodes, wherein the signal electrode driving 
circuit stores a video signal input corresponding to the 
horizontal scanning in one field in one frame in a plurality 
of storage elements corresponding to each of the signal 
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electrodes at the intervals of the one horizontal scanning and 
at the intervals of one field alternately, and outputs the same 
to the signal electrodes , and the correspondence relationship 
between the horizontal scanning and the storage elements is 
changed at the intervals of one horizontal scanning and at the 
intervals of one field. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a liquid crystal display device 
and particularly to the liquid crystal display device including 
a sample hold circuit for sampling and holding a video signal. 
[0002] 

[Prior Art] 

In some of the liquid crystal display televisions adapted 
to supply a videa signal to an LCD (Liquid Crystal Display) 
panel to display, a sample hold circuit for alternatel y sampling 
a video s ignal at the intervals of 1H ( horizontal synchronization 
period) is provided in a signal electrode driving circuit. 
[0003] 

This type of sample hold circuit has a circuit 
configuration in which a circuit having two capacitors 
parallel-connected to one source line (a video signal input 
line connected to each signal electrode) is taken as a basic 
circuit, and a plurality of the basic circuits are provided 
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for the number of source lines, wherein video signals for one 
frame are sampled alternately at the intervals of 1H by the 
two capacitors in the basic circuit , and when sampling is ended 
to the final 1H of the liquid crystal display panel , it returns 
to the first 1H of the liquid crystal display panel by a vertical 
feeder to repeat sampling of a video signal. 
[0004] 

[Problems that the Invention is to Solve] 
The conventional sample hold circuit in the signal 
electrode driving circuit, however, has the problem that since 
the capacitor in the basic circuit for sampling and holding 
a video signal output to the first 1H designated by the liquid 
crystal display panel is fixed, in the basic circuit for sampling 
and holding the video signal on and after the first 1H, the 
same capacitor is used every time, so in the case where two 
capacitors in the basic circuit are uneven in characteristic r 
the voltage applied to the liquid crystal display panel is varied 
to cause the disadvantage of unevenness or the like of an image 
to be displayed. 
[0005] 

It is an object of the invention to provide a liqui d crystal 
display device, which may prevent the occurrence of unevenness 
or the like in an image displayed on a liquid crystal display 
panel by changing a plurality of storage elements for 
sequentially storing a video signal at every horizontal scan, 
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alternately at intervals of one field, and outputting the signal 

to the liquid crystal display panel. 

[0006] 

[Means for Solving the Problems] 

The invention of claim 1 is characterized in that in a 
liquid crystal display device including a liquid crystal panel 
having a plurality of signal electrodes and a plurality of scan 
electrodes , a scan electrode driving circuit for horizontally 
scanning the scan electrodes , and a signal electrode driving 
circuit for outputting a video signal to the signal electrodes, 
the signal electrode driving circuit stores a video signal input 
corresponding to horizontal scanning in a plurality of storage 
elements provided corresponding to each of the signal electrodes , 
alternately at the intervals of one horizontal scanning, and 
outputs the same to the s ignal electrodes , and the correspondence 
relationship between the horizontal scanning and the storage . 
elements is changed at the intervals of designated period of 
time. 
[0007] 

The invention of claim 2 is characterized in that in a 
liquid crystal display device including a liquid crystal panel 
having a plurality of signal electrodes and a plurality of scan 
electrodes, a scan electrode driving circuit for sequentially 
horizontally scanning the plurality of scan electrodes in one 
frame, and a signal electrode driving circuit for outputting 
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a video signal to the signal electrodes , the signal electrode 
driving circuit stores a video signal input corresponding to 
the horizontal scanning in one frame in a plurality of storage 
elements corresponding to each of the signal electrodes , 
alternately at the intervals of one horizontal scanning, and 
outputs the same to the signal electrodes, and the correspondence 
relationship between the horizontal scanning and the storage 
elements is changed at intervals of the one horizontal scanning. 
[0008] 

The invention of claim 3 is characterized in that in a 
liquid crystal display device including a liquid crystal display 
panel having a plurality of signal electrodes and a plurality 
of scan electrodes, a scan electrode driving circuit for 
sequentially horizontally scanning the plurality of scan 
electrodes in an odd-numbered field and an even -numbered field 
in one frame, and a : signal electrode driving circuit for 
outputting a video signal to the signal electrode, t he signal 
electrode driving circuit stores video signals input 
corresponding to the horizontal scanning of the odd -numbered 
field and the even -numbered field in one frame in a plurality 
of storage elements provided corresponding to each of the signal 
electrodes, alternately for the odd -numbered field and the 
even-numbered field, and outputs the same to the signal 
electrodes, and the correspondence relationship between the 
horizontal scanning and the storage elements is changed 
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depending on the odd -numbered field and the even -numbered field . 
[0009] 

The invention of claim 4 is characterized in that in a 
liquid crystal display device including a liguid crystal display 
panel having a plurality of signal electrodes and a plurality 
of scan electrodes , a scan electrode driving circuit for 
sequentially horizontally scanning the plurality of scan 
electrodes in one field in one frame, and a signal electrode 
driving circuit for outputting a video signal to the signal 
electrodes , the signal electrode driving circuit stores a video 
signal input corresponding to the horizontal scanning in one 
field in one frame in a plurality of storage elements 
corresponding to each of the signal electrodes at the intervals 
of the one horizontal scanning and at the intervals of one field 
alternately, and outputs the same to the signal electrodes, 
and the correspondence relationship between the horizontal 
scanning and the storage elements is changed at the intervals 
of one horizontal scanning and at the intervals of one field. 
[0010] 

[Operation] 

According to the invention of claim 1, the video signal 
input corresponding to the horizontal scanning is stored in 
the plurality of storage elements provided corresponding to 
each of the signal electrodes of the liquid crystal panel, 
alternately at the intervals of one horizontal scanning, output 
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to the signal electrodes , and the correspondence relationship 
between the horizontal scanning and the storage elements is 
changed at the intervals of designated period of time* 
[0011] 

According to the invention of claim 2, the video signal 
input corresponding to the horizontal scanning in one frame 
is stored in the plurality of storage elements provided 
corresponding to each of the signal electrodes, alternately 
at the intervals of one horizontal scanning in one frame, output 
to the signal electrodes , and the correspondence relationship 
between the horizontal scanning and the storage elements is 
changed at the intervals of the one horizontal scanning. 
[0012] 

According to the invention of claim 3, the video signals 
input corresponding to the horizontal scanning of the 
odd-numbered field and the even -numbered field in one frame 
are stored in the plurality of storage elements provided 
corresponding to each of the signal electrodes, alternately 
for the odd-numbered field and the even -numbered field, and 
output to the signal electrodes, and the correspondence 
relationship between the horizontal scanning and the storage 
elements is changed depending on the odd -numbered field and 
the even-numbered field. 
[0013] 

According to the invention of claim 4, the video signal 
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input corresponding to the horizontal scanning in one field 
in one frame is stored in a plurality of storage elements 
corresponding to each of the signal electrodes , at the intervals 
of one horizontal scanning in one frame and at the intervals 
of one field alternately, and output to the signal electrodes, 
and the correspondence relationship between the horizontal 
scanning and the storage elements is changed at the intervals 
of the one horizontal scanning and at intervals of one field. 
[0014] 

Accordingly, the unevenness of a video signal output to 
the liquid crystal display panel due to the uneven characteristic 
of the storage elements can be reduced to decrease the occurrence 
of unevenness of an image di splayed on the liquid crystal display 
panel . 
[0015 J 

An embodiment will now be described with reference to 
Figs . 1 to 8 . 
[0016] 

Figs. 1 to 8 are diagrams showing one embodiment of a 
liquid crystal television to which a liquid crystal display 
device of the invention is applied. 
[0017] 

First, the configuration will be described. Fig. 1 is 
a block diagram of the liquid crystal television 1. 
[0018] 
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In Fig. 1, the liquid crystal television 1 includes an 
antenna 2, a tuner 3, an IF circuit 4, a chroma circuit 5, a 
controller 6, a scan electrode driving circuit 7, a signal 
electrode driving circuit 8, a TFT liquid crystal display panel 
9, a driving voltage generating circuit 10 and a switch part 
11. 

[0019] 

The antenna 2 supplies a received radio wave to the tuner 
3/ and the tuner 3 selects a designated channel according to 
a tuning control signal VT input from the controller 6, 
transforms the received radio wave supplied from the antenna 
2 to an intermediate frequency signal, and outputs the same 
to the IF circuit 4. 
[0020] 

The IF circuit 4 includes an intermediate frequency 
amplifier circuit ; a- video detecting circuit, a. video amplifier 
circuit and the like, wherein the intermediate frequency signal 
input from the tuner 3 is subjected to video detection by t he 
video detecting circuit to take a color video signal, a voice 
signal is taken from the color video signal and output to a 
voice circuit not shown, the color video signal is amplified 
by the video signal amplifier and output to the chroma circuit 
5, and a horizontal synchronization signal Hsync and a vertical 
synchronization signal Vsync are taken and output to the 
controller 6. 
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[0021] 

The choma circuit 5 separates the video signals of the 
respective colors R, G, B from the color video signal input 
from the IF circuit 4 , and outputs the same to the signal electrode 
driving circuit 8. 
[0022] 

The controller 6 includes a CPU (Central Processing Unit) 
or the like for controlling the scan electrode driving circuit 
7 and the signal electrode driving circuit 8, wherein a tuning 
control signal VT is output to the tuner 3 according to the 
tuning key operation operated by the switch part 11, and 
according to the horizontal synchronization signal Hsync and 
the vertical synchronization signal Vsync input from the I F 
circuit 4, various timing signals for controlling the scan 
electrode driving circuit 7 and the signal electrode driving 
circuit 8 are generated and output to the scan: electrode driving 
circuit 7 and the signal electrode driving circuit 8, thereby 
sequentially controlling the scanning timing of the scan 
electrode at the intervals of one field in one frame in the 
scan electrode driving circuit 7 and controlling the sampling 
timing of R, G, B color video signals of the signal electrodes 
at the intervals of one field in one frame in the signal electrode 
driving circuit 8- 
[0023] 

The scan electrode driving circuit 7, as shown in the 
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block diagram of Fig. 2, includes a timing creating circuit 
21, a shift register 22, a gate circuit 23, a level shifter 

24 and an output buffer 25, wherein the shift register 22, the 
gate circuit 23, the level shifter 24 and the output buffer 

25 sequentially scan 220 scan electrodes provided on the TFT 
liquid crystal display panel 9. 

[0024] 

In the scan electrode driving circuit 7, the timing 
creating circuit 21 generates a reference shift timing signal 
according to a start signal GSRT and a clock signal GPCK input 
from the controller 6, and when the shift register 22 
sequentially generates a shift pulse signal according to the 
reference shift timing signal, and outputs the same to the gate 
circuit 23 , the gate circuit 23 controls the trailing edge timing 
of a shift pulse signal in timing of a reset signal GRES input 
from the controller 6 , shifts the trailing edge positions of 
the sequentially generated shift pulse signals to generate 
separated shift pulse signals, and outputs the same to 220 scan 
electrodes XI to X220 provided on the TFT liquid crystal display 
panel 9 through the level shifter 24 and the output buffer 25, 
thereby sequentially horizontally scanning the scan electrode 
XI to X220. 
[0025] 

Further, various driving voltage is supplied from the 
driving voltage generating circuit 10 to the scan electrode 
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driving circuit 7 , and supplied to the timing creating circuit 
21 , the shift register 22 , the gate circuit 23 , the level shifter 
24 and the output buffer 25. 
[0026] 

The signal electrode driving circuit 8, as shown in the 
block diagram of Fig- 3, includes a timing creating circuit 
31, a shift register 32 , a level shifter 33 , a sample hold circuit 
34 and an output buffer 35 , wherein the shift register 32 , the 
level shifter 33 , the sample hold circuit 34 and the output 
buffer 35 are adapted to sequentially scan 280 signal electrodes 
provided on the TFT liquid crystal display panel 9. 
[0027] 

The detailed circuit configuration of the timing creating 
circuit 31 , the shift register 32, the level shifter 33 and 
the sample hold circuit 34 in the signal electrode driving 
circuit 8 is shown in Fig- 4 and described. An example, of a 
signal processed in the signal electrode driving circuit 8 is 
shown in Figs. 5(a) to 5(i). 
[0028] 

In Fig* 4, the timing creating circuit 31 include various 
gate circuits, a flip-flop and the like, wherein according to 
a reference clock signal CK (See Fig. 5(a)) input from the 
controller 6 and a start signal SRT (See Fig. 5(b) ) , a reference 
pulse signal START (See Fig. 5(f)), and reference shift clock 
signals CKA, CKB and CKC (See Figs. 5(c) to 5(e) ) are generated 
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and output to the shift register 32. The shift register 32 
has 280 stages of basic circuits formed by an inverter circuit 
for one stage of the signal electrode , and generates sampling 
signals CKKl to CKK3 (See Figs. 5(g) to 5(i)) in every basic 
circuit through level shifters 33 according to a ref erenc e pulse 
signal START input from the timing creating circuit 31 and 
reference shift clock signals CKA, CKB, CKC input at each stage 
to be output to the sample hold circuit 34. 
[0029] 

The sample hold circuit 34 shown in Fig. 4 shows a basic 
circuit configuration corresponding to one signal electrode, 
which is formed by a basic circuit BLl including a NOR gate 
circuit NG1 , two capacitors CI, CI ' provided for alternately 
storing the respective color video signals in each signal 
electrode shown in Fig. 6 and switches SWl to SW4 changing the 
capacitors CI, CI 
[0030] 

The NOR gate circuit NG1 outputs switching pulse signals 
CK1 , CKl ' , OE, OE ' for controlling the switching of switch groups 
SWl to SW4 in the basic sampling circuit BLl according to an 
output enable signal OE input from the controller 6, a horizontal 
scan signal HCNT and a sampling signal CKKl input from the shift 
register 32 to the respective switches SWl to SW4 in the basic 
circuit BLl. 
[0031] 
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1 

In the basic circuit BL1, according to switching pulse 
signals CK1, CKl' , OE, OE ' input from the NOR gate circuit NG1, 
the respective switches SW1 to SW4 are on -of f controlled, and 
each color video signal input at the intervals of 1H is stored 
in one of the capacitors CI , CI ' which is turned on by the switche s 
SW1 to SW4 , and output to the output buffer 35. 
[0032] 

The output buffer 35 includes buffer amplifiers BA1 to 
BA280 provided on every basic circuit BLl to BL280 in the sample 
hold circuit 34, and the respective buffer amplifiers BAl to 
BA280 amplify the respective color video signals input at the 
intervals of 1H by the basic circuits BLl to BL280 at a designated 
amplification rate to be sequentially output to the respective 
signal electrodes Yl to Y280 of the TFT liquid crystal display 
panel 9 . 
[0033] 

In Fig. 4, the TFT liquid crystal display panel 9 is 
provided with 220 scan electrodes XI to X220 controlled to drive 
by the scan electrode driving circuit 7, and 280 signal 
electrodes Yl to Y280 controlled to drive by the signal electrode 
driving circuit 8 f and in the respective intersecting points 
of the respective scan electrodes XI to X220 and the respective 
signal electrodes Yl to Y280 are, as shown in Fig. 7 , transistors 
TR11, TR12, TR21 , and TR 22 are disposed. The gate electrodes 
G of the transistors TR1 1 , TR12, TR21, TR22 are connected to 
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the scan electrodes XI, X2, and source electrodes S thereof 
are connected to signal electrodes Yl, Y2, a capacitor Cs and 
a liquid crystal display element LCD are connected to a drain 
electrode D, and VCS and VCOM of the same potential are applied 
to the capacitor Cs and the liquid crystal display element LCD. 
[0034] 

The respective transistors TRll, TR12, TR21 and TR22 
connected to the respective intersecting points are turned on 
according to the scan signals sequentially input to the scan 
electrodes XI, X2 at the intervals of one horizontal scanning 
by the scan electrode driving circuit 7 , and when the color 
video signals sequentially input to the signal electrodes Yl, 
Y2 by the signal electrode driving circuit 8 according to the 
horizontal scanning are sequentially stored in the respective 
capacitors Cs connected to the drain electrodes D through the 
source electrodes S of the transistors TRll , TR12, TR21, TR22, 
the liquid crystal display element LCD is displayed. 
[0035] 

The operation of the embodiment will now be described. 

[0036] 

In the conventional NTSC system television, it is 
specified that a screen with 525 scan lines and an aspect ratio 
of 3:4 is formed, and thirty screens are made per second. As 
a scanning way in making the screen, interlace is specified, 
and horizontal and vertical scanning are performed 
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two-dividedly by 262.5 lines each. In this interlace, one 
vertical scanning is called field scanning, and scanning for 
displaying the whole of one screen by field scanning twice is 
called frame scanning. Since one screen is displayed by two 
field scanning of a video signal in the period of this frame 
scanning, the screen display cycle (frame frequency) is 1/60 
second. 
[0037] 

Since the number of effective scan electrodes of the TFT 
liquid crystal display panel 9 is 220 in the liquid crystal 
television 1 of the present embodiment, the same scan electrode 
is scanned by field scanning twice in one frame. 
[0038] 

First, the basic operation of the basic circu it BL1 shown 
in Fig. 6 will be described according to a timing diagram of 
signals of the respective parts in the basic circuit BL1 shown 
in Fig. 8. 
[0039] 

As for the respective color video signals for 1H, either 
the switch SW1 or the switch SW2 in the bas ic circuit BL1 is 
sequentially turned on according to the timing of a clock CK 
shown in Fig. 8 (a) to store each color video signal in the 
capacitor CI or the capacitor CI ' . In Fig. 8, the switch SW1 
is turned on in the timing of the clock CK1 (Fig. 8(b) ) to store 
data of the first pixel in the capacitor CI, and data of the 
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second pixel is stored in the capacitor C2 in the basic circuit 
BL2 having the same configuration as that in Fig. 3 in the timing 
of a clock Ck2 (Fig. 8(c)). Thus, the respective color video 
signals for 1H are stored in the capacitor CI, and the data 
of the first pixel of the next 1H is stored in the timing of 
a clock CK1 ' (Fig. 8(d)) and the data of the second pixel is 
stored in the timing of a clock CK2 ' ( Fig . 8(e)) in the capacitor 
CI' and the capacitor C2 ' , respectively. 
[0040] 

In Fig. 8, the reference sign (i) shows a scan signal 
XI output from a scan electrode driving circuit 7, and the rise 
timing thereof is the same as those of the output enable signals 
OE, OE', and the trailing edge timing is controlled so that 
it ends twenty basic clocks CK prior to the end of the section 
of 1H. 
[0041] 

The output timing of each color video signal thus stored 
in the capacitor CI 'is such that when the switch SWl side is 
turned on, the switch SW4 side is turned on to output each color 
video signal stored in the capacitor CI ' to the buffer amplifier 
BAl in the output buffer 35. 
[0042] 

Thus, in the basic circuit BLl, the capacitors CI, CI ' 
to store the signal are alternately changed at the intervals 
of 1H to sequentially store the respective color video signals 
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for one field, which are amplified in the output buffer 35 and 
output to the TFT liquid crystal display panel 9. The above 
sampling system for the color video signal is called parallel 
sampling hold system. 
[0043] 

After the color video signals for one field scan are output 
to the TFT liquid crystal display panel 9 as described above, 
similar sampling is repeated in the next field scan. In the 
prior art, supposing that the capacitor for sampl ing the first 
1H of the first field is the CI side, the capacitor for sampling 
the pixel data for the first 1H of the next field is also the 
CI side. 
[0044] 

Consequently, in the conventional case of sampling the 
color video signal, the capacitor for sampl ing the color video 
signals f or the 1H of the uppermost part of the TFT liquid crystal 
display panel 9 is always the Cl side, and the capacitors for 
storing the pixel data are alternately changed at the intervals 
of 1H, so the capacitor for sampling line by line is always 
fixed on the Cl side, or the Cl ' side as the whole liquid crystal 
panel . 
[0045] 

At the time, in the case where the capacitor Cl and the 
capacitor Cl ' are different in capacity, the output value of 
the output video signal is determined by the parasitic capacity 
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of the output amplifier OP1, the capacity of the capacitor of 
the liquid crystal display panel 1 and the capacity ratio of 
the capacitor CI and the capacitor CI ' , so the output levels 
of video data stored by the capacitor CI and the capacitor Cl ' 
are different. 
[0046] 

Supposing that the capacity of the capacitor Cl ' is larger 
than that of the capacitor Cl, for example, even if the video 
data of the same input level is sampled, the output level is 
lower in the video data output from the capacitor Cl ' • Due 
to the difference in the output level, unevenness is caused 
in the image displayed on the liquid crystal display panel 1, 
resulting in the deterioration of quality of the displayed image . 
[0047] 

According to the present embodiment, in order to prevent 
the deterioration of quality of a displayed imager due to the 
capacity change in the capacitors Cl , Cl ' , the basic circuit 
BL1 is controlled to change the capacitors for sampling the 
color video signal at the intervals of one field scan, whereby 
the variation in the capacity of the capacitor is absorbed, 
and unevenness of the displayed image averaged in one frame 
is absorbed to improve the display quality. 
[0048] 

The timing diagram of signals of the respective parts 
in the basic circuit BL1 in changing the capacitors for sampling 
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the video data at the intervals of one field will be described 

with reference to Pig. 8. 

[0049] 

The color video signal of the first pixel of the first 
1H of the first field scan is sampled in the capacitor CI in 
the timing of a clock CK1 (Fig. 8 (b)), and the color video 
signal of the second pixel is sampled in the capacitor C2 in 
the timing of the clock CK2 (Fig. 8 (c)). Subsequently , the 
color video signal of the first pixel of the second 1H is sampled 
in the timing of a clock CK1 ' (Fig. 8(d) ) , and the color video 
signal of the second pixel is sampled in the timing of a clock 
CK2 ' (Fig. 8 (e)) in the capacitors CI ' , C2' , respectively. 
The operation to this step is similar to the above basic 
operation. 
[0050] 

After the above operation is repeated to end sampling : 
the color video signals of the first field, the color video 
signal of the first pixel of the first 1H of the next field 
is sampled in the timing of a clock CK1 ' (Fig. 8 (d)) in the 
capacitor CI' , and the color video signal of the second pixel 
is sampled in the timing of a clock CK2 ' (Fig. 8 (e)) in the 
capacitor C2 ' . Subsequently, the color video signal of the 
first pixel of the second 1H is sampled in the timing of a clock 
CKl (Fig. 8 (b) ) and the color video signal of the second pixel 
is sampled in the timing of a clock CK2 (Fig. 8 (c)) in the 
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capacitors CI, C2 , respectively. 
[0051] 

Thus, the capacitors for sampling in the first 1H are 
alternately changed at the intervals of one field, and such 
change is controlled according to a control signal HCNT (Fig. 
8 (h)) inverted at the intervals of 1H and at the intervals 
of one field, thereby equalizing the variation in the output 
level of the output color video signals output from the buffer 
amplifiers BA1 to BA280 in the output buffer 35 to the TFT liquid 
crystal display panel 9 due to the variation in capacity of 
the parallel -connected capacitors CI to C280, CI ' to C280'and 
absorbing the same. 
[0052] 

Accordingly, the present embodiment is applied to the 
liquid crystal display panel 1, whereby even if the capacitors 
in the basic circuits BL1 to BL280 in the sample hold circuit 
34 for alternately storing the video data are uneven in the 
capacity, suchunevenness can be equalized and unevenness caused 
in the displayed image of one frame displayed on the TFT liquid 
crystal display panel 9 can be absorbed so as to improve the 
display quality. 
[0053] 

Although the capacitors in the basic circuits BL1 to BL280 
in the sample hold circuit 34 for storing the color v ideo signals 
are changed at the intervals of one horizontal scanning and 
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at the intervals of one field in the above embodiment, the 
capacitors may be changed at the intervals of one frame, and 
the capacitors for storing the signals may be changed depending 
on the even-numbered field scan and the odd -numbered field scan. 
[0054] 

[Advantage of the Invention] 

According to the invention, the video signals input 
corresponding to the horizontal scanning are stored in the 
plurality of storage elements 1 provided corresponding to each 
of the signal electrodes of the liquid crystal panel , alternately 
at the intervals of one horizontal scanning, and output to the 
signal electrodes , and the correspondence relationship between 
the horizontal scanning and the storage elements is changed 
at the intervals of a designated period of time, whereby the 
unevenness of the video signals output to the liquid crystal 
panel due to uneven characteristics of the storage elements: 
can be reduced so as to decrease the occurrence of uneven ness 
in the image displayed on the liquid crystal display panel. 
Accordingly, the display quality of the image displayed on the 
liquid crystal display panel can be improved. 
[Brief Description of the Drawings] 

[Fig. 1] A block diagram of a liquid crysta 1 television 
to which a liquid crystal display device of the invention is 
applied. 

[Fig. 2] A block diagram of a scan electrode driving 
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circuit, of Fig. 1. 

[Fig. 3] A block diagram of a signal electrode driving 
circuit of Fig. 1. 

[Fig. 4 ] A detailed configuration diagram of the signal 
electrode driving circuit. 

[ Fig . 5 ] A timing diagram explaining the basic operation 
of a sample hold circuit of Fig. 4. 

[Fig. 6] A basic circuit configuration diagram in the 
sample hold circuit of Fig. 4. 

[ Fig . 7 ] A detailed configuration diagram of a TFT liquid 
crystal display panel of Fig. 1. 

[Fig. 8] A timing diagram for explaining the capacitor 
change operation in the sample hold circuit of Fig. 4. 

[Description of the Reference Numerals and Signs] 
1: liquid crystal television 
7 :. scan electrode driving circuit 
8: signal electrode driving circuit 
9: TFT liquid crystal display panel 
21: timing creating circuit 
22: shift register 
23: gate circuit 
24: level shifter 
25: output buffer 
31: timing creating circuit 
32: shift register 
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33: level shifter 
34: sample hold circuit 
35: output buffer 
NG1: NOR gate circuit 
BLl : basic circuit 
Cl , CI ' : capacitor 
SW1 to SW4: switch 
BA1: buffer amplifier 



FIGURE 1: 

3: TUNER 

4: IF CIRCUIT 

5: CHOMA CIRCUIT 

6: CONTROLLER 

7: SCAN ELECTRODE DRIVING CIRCUIT 
8: SIGNAL ELECTRODE DRIVING CIRCUIT 
9: TFT LIQUID CRYSTAL DISPLAY PANEL 
10: DRIVING VOLTAGE GENERATING CIRCUIT 
lis SWITCH PART 

FIGURE 2: 

DRIVING VOLTAGE 

21: TIMING CREATING CIRCUIT 

22: SHIFT REGISTER 

23: GATE CIRCUIT 

24: LEVEL SHIFTER 

25: OUTPUT BUFFER 

FIGURE 3: 

DRIVING VOLTAGE 

31: TIMING CREATING CIRCUIT 

32: SHIFT REGISTER 

33: LEVEL SHIFTER 

34: SAMPLE HOLD CIRCUIT 
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35: OUTPUT BUFFER 

FIGURE 6: 
SOURCE LINE 
OUTPUT 

OUTPUT AMPLIFIER 

FIGURE 8: 
FIRST FIELD 
SECOND FIELD 



